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( 57 ) ABSTRACT 

A door hinge assembly includes : a door frame defining a 
frame opening and a jamb at one side of the frame opening , 
the jamb including two frame corners protruding into the 
frame opening and a jamb brace connecting the two frame 
corners across the frame opening , the jamb brace defining 
two spaced - apart hinge holes therethrough ; a door movable 
to selectively provide access through the frame opening , and 
an elastic cord connecting the door to the door frame , the 
cord extending sequentially through a first of the two hinge 
passages , through a first of two passage openings at the jamb 
edge , through a first of the two hinge holes , across the jamb 
brace , through a second of the two hinge holes , through a 
second of the two passage openings at the jamb edge , and 
through the second of the two hinge passages . 

9 Claims , 6 Drawing Sheets 
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DOOR HINGE In some examples , the elastic cord facilitates a pivotal 
motion of the door about a hinge axis . 

TECHNICAL FIELD In some cases , the door defines a number of hinge 
passages ranging from two to five . 

This invention generally relates to door hinge assemblies , In some examples , the jamb brace defines a number of 
and more particularly to hinges for doors intended to be hinge holes ranging from two to five . 
opened by young children , such as on toys . Various embodiments of the present disclosure relate to 

door hinge assemblies preferably intended for use by infants 
BACKGROUND of age three and under . More specifically , embodiments 

10 include door hinge assemblies featuring parts of size and 
Doors and door hinge assemblies are often found in many composition that do not pose a choking , aspiration , or 

childhood toys and products , such as toy boxes , intended to ingestion hazard to children under three years old during 
be used by children over the age of three . The United States use . The door hinge assemblies of the present disclosure are 
Consumer Product Safety Commission ( CPSC ) issues therefore designed to be approved for use e.g. , in the United 
restrictions on toys with components below a certain size 15 States and European Union ( per the 16 Code of Federal 
and intended for use by children under three years old , as Regulations ( C.F.R. ) Part 1501 and The Toy Safety Directive 
they may present a choking , aspiration , or ingestion hazard . 2009 / 48 / EC , respectively ) . For example , the door hinge 
These restrictions apply to any small part that could come assembly featured in certain embodiments can be manufac 
loose during normal or reasonable foreseeable use . Improve- tured without conventional door hinges that may produce 
ments in the design , configuration , and safety of children's 20 small parts ( as defined by 16 C.F.R. Part 1501 ) during 
toys , and the components that make up such toys , are normal use . Furthermore , certain embodiments provide door 
continually sought . hinge assemblies that can be assembled ( and disassembled ) 

without special tools or fasteners . Still further embodiments 
SUMMARY provide door hinge assemblies that are capable of withstand 

25 ing foreseeable use , damage , or abuse by children , such as 
One aspect of the present invention features a door hinge impact of the door hinge assembly onto an impact medium 

assembly having a door frame , a door , and an elastic cord . ( e.g. , a ground surface ) . 
The door frame defines a frame opening and a jamb at one The details of one or more embodiments of the invention 
side of the frame opening . The jamb includes two frame are set forth in the accompanying drawings and the descrip 
corners protruding into the frame opening and a jamb brace 30 tion below . Other features , objects , and advantages of the 
connecting the two frame corners across the frame opening . invention will be apparent from the description and draw 
The jamb brace defines two spaced - apart hinge holes there- ings , and from the claims . 
through . The door is movable in order to selectively provide 
access through the frame opening . The door comprises two DESCRIPTION OF DRAWINGS 
broad side surfaces that are connected by the door edges , 35 
including a jamb edge . The door defines two corner recesses FIG . 1 is an exploded , perspective view of the door hinge 
configured to receive the two protruding frame corners of assembly . 
the jamb . The door further defines two hinge passages , each FIG . 2 is a back view of a door . 
hinge passage extending from the jamb edge to a respective FIG . 3 is a front view of a door frame and jamb . 
passage opening at one of the broad side surfaces of the door . 40 FIG . 4 is a perspective view of the door hinge assembly . 
The elastic cord connects the door to the door frame . The FIG . 5 is a back view of the door hinge assembly . 
cord extends sequentially through a first of the two hinge FIG . 6 is a back view of the door hinge assembly further 
passages , through a first of two passage openings at the jamb illustrating details of the elastic hinge in a magnified portion . 
edge , through a first of the two hinge holes , across the jamb FIG . 7A is a front view of the door hinge assembly . 
brace , through a second of the two hinge holes , through a 45 FIG . 7B is a cross - sectional view of the door , door frame , 
second of the two passage openings at the jamb edge , and and elastic cord , as shown in FIG . 7A . 
through the second of the two hinge passages . FIG . 8 is a perspective view of a toy comprising the door 

In some embodiments , the corner recesses receiving the hinge assembly . 
two protruding frame corners of the jamb prevent the door Like reference symbols in the various drawings indicate 
from disconnecting from the door frame upon impact . 50 like elements . 

In some examples , the hinge passages allow a relief for 
the elastic cord to move between an open door position and DETAILED DESCRIPTION 
a closed door position . 

In some cases , a first end and a second end of the elastic FIG . 1 shows an exploded view of a door hinge assembly 
cord are secured to the door and held in position by a first 55 24 that includes a door frame 10 , a door 2 , and an elastic 
knot and a second knot . cord 14. Door frame 10 defines a frame opening 38 and a 

In some arrangements , the first knot and the second knot jamb 26 located at one side of the frame opening 38. In this 
are hidden inside the passage openings at one of the broad example , door frame 10 is rectangular in shape ; however , 
surfaces of the door . door frame 10 can be , for example , a square , circular , 

In some embodiments , the passage openings at one of the 60 triangular , or any other suitable geometric - shaped door 
broad side surfaces of the door are smaller than the diameter frame . Jamb 26 is the vertical portion of door frame 10 onto 
of the first knot and the second knot . which door 2 is secured . Jamb 26 can be located at any side 

In some cases , a first end and a second end of the elastic of the frame opening 38. Jamb 26 includes two frame 
cord are secured to the door and held in position by an corners 12a and 12b protruding into the frame opening 38 . 
adhesive . 65 Frame corners 12a and 12b may have a square or rounded 

In some arrangements , the elastic cord is in a tensioned edge . Jamb 26 further includes a jamb brace 18. Jamb brace 
state when the door is in a closed or open position . 18 connects the two frame corners 12a and 12b across the 
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frame opening 38. Jamb brace 18 defines two spaced - apart Passage openings 5a and 5b at the jam edge 34 may be 
hinge holes 16a and 16b . In some examples , jamb brace 18 circular , as shown in FIG . 2 , or rectangular in shape , for 
defines a number of hinge holes ranging from two to five . example . In this embodiment , passage openings 4a and 4b 

Door 2 is movable to selectively provide access through extend through broad side surface 28b but do not extend 
the frame opening 38. Door 2 can be a rectangular , square , 5 through broad side surface 28a . In this case , passage open 
circular , triangular , or any other suitable geometric - shaped ings 4a and 4b are circular openings , but may be rectangular , 
door . Door 2 can be made of wood , plastic , metal , or any square , triangular , on any other suitable geometric shape . 
other suitable material that provides durability . Door 2 may FIG . 3 depicts a box 20 comprising side surface 40. Side 
selectively provide access to a box , a toy , or an article surface 40 comprises door frame 10. Door frame 10 further 
intended for use by children , for example . Door 2 defines 10 defines frame opening 38. Box 20 may be a toy or an article 
two corner recesses ba and 6b and two door recesses 9a and for use by children . In some examples , children using box 20 

may be three years old or under . In some cases , persons 9b . using box 20 may be three years old or over . Box 20 may be Referring to FIG . 2 , door 2 comprises two broad side composed of plastic , wood , metal , or any other suitable 
surfaces 28a ( shown in FIG . 1 ) and 286. Broad side surfaces 15 material . In yet another example , box 20 can be a furniture 28a and 28b are connected by door edges 32a , 32b , and 32c box or a decorative box . 
including a jamb edge 34. Corner recesses 6a and 6b are FIG . 4 illustrates door hinge assembly 24 in a fully 
configured to receive the two protruding frame corners 12a assembled state with door 2 open . Jamb 26 ( not shown in 
and 12b . Each door recess 9a and 9b extends from a jamb FIG . 4 ) and jamb brace 18 support door 2 for rotation about 
edge 34 to walls 11a and 11b , respectively . Walls 11a and 20 a hinge axis 30. In other words , elastic cord 14 facilitates a 
11b define passage openings 5a and 5b . Door 2 further pivotal motion of door 2 about the hinge axis 30. Hinge axis 
defines two hinge passages 8a and 8b ( not shown in FIG . 2 ) . 30 extends substantially parallel to jamb brace 18 , as shown 
Each hinge passage extends from the jamb edge 34 , more in FIG . 4. Jamb 26 and jamb brace 18 bear the weight of 
specifically from passage openings 5a and 5b , to respective door 2 through elastic cord 14. Thus , elastic cord 14 serves 
passage openings 4a and 4b at the broad side surface 28b of 25 as a door hinge by connecting door frame 10 to door 2 and 
the door 2. Hinge passages 8a and 8b allow a relief for allowing door 2 to have a limited angle of rotation about 
elastic cord 14 to move between an open door position and hinge axis 30. Elastic cord 14 extends through door recesses 
a closed door position . In some examples , door 2 defines a 9a and 9b , as shown in FIG . 4. Elastic cord 14 may be a 
number of hinge passages ranging from two to five . braided elastic cord . Elastic cord 14 may be composed of 

Doors and door hinge assemblies found in childhood toys 30 polyester , textured polyester , cotton , nylon , polypropylene , 
and products are often exposed to mechanical impact as part glazed cotton , neoprene rubber , latex rubber , or any com 
of the normal or reasonable foreseeable use by children . bination thereof . 
Mechanical impact on door hinges often causes the door to The ends 22a and 22b of elastic cord 14 sit within passage 
become disconnected from the door hinge and / or door openings 4a and 4b at the broad side surface 28b of the door 
frame . 35 2. Ends 22a and 22b of elastic cord 14 can be secured to door 

The door hinge assemblies of the present disclosure are 2 and can be held in position by a knot . In other words , 
capable of withstanding an impact ( i.e. , a high force or shock elastic cord 14 can comprise knotted end tips . In some 
applied over a short period of time when the door hinge examples , the two ends 22a and 22b of the elastic cord 14 
assembly and a second body collide ) without undergoing are secured to door 2 and held in position by an adhesive . In 
disassembly . The second body that may collide with the door 40 some embodiments , the two ends 22a and 22b of elastic cord 
hinge assembly can be an impact medium such as a solid 14 are tied to each other with a knot ( not shown in the 
surface . Non - limiting examples of the solid surface include figures ) in order to secure elastic cord 14. In some embodi 
a ground surface , a tile surface , a carpeted surface , and a ments , elastic cord 14 comprises one knot . In some embodi 
concrete surface . Furthermore , the impact medium may be a ments , elastic cord 14 comprises two knots . In some 
wall or an object comprising a solid surface . The door hinge 45 embodiments , the knot has a diameter that is greater than the 
assemblies described herein may undergo an impact due to diameter of passage openings 4a or 4b . 
damage and / or abuse by children , for example . The door In other arrangements , a bead ( not shown in the figures ) 
hinge assemblies of the disclosure have a high impact is tied to each of the two ends 22a and 22b of elastic cord 
resistance . In other words , door hinge assembly 24 resists 14 in order to secure the two ends 22a and 22b of elastic cord 
mechanical impact without undergoing physical damage 50 14. The bead may be composed of plastic , metal , wood , or 
( e.g. , disassembly ) . For example , door hinge assembly 24 any other suitable material . In some embodiments , the bead 
can remain assembled ( i.e. , door 2 connected to door frame has a diameter that is greater than the diameter of passage 
10 via elastic cord 14 ) after it collides with a solid surface . openings 4a or 4b . In some examples , a crimp piece ( not 

Corner recesses 6a and 6b prevent door 2 from discon- shown in the figures ) , such as a crimp tube , is attached to 
necting from door frame 10 upon mechanical impact when 55 each of the two ends 22a and 22b of elastic cord 14 to secure 
both corner recesses 6a and 6b are receiving the two the ends to door 2 and be held in position . In some 
protruding frame corners 12a and 12b of the jamb 26. The embodiments , the crimp piece increases the diameter of 
connections between corner recesses 6a and 6b and the two elastic cord 14 such that the increased diameter of the elastic 
protruding frame corners 12a and 12b act as reinforcement cord 14 comprising the crimp piece is greater than the 
points that enable door 2 to remain connected to door frame 60 diameter of passage openings 4a or 4b . 
10 if , for example , the mechanical impact exerts a force on In yet another embodiment , a toggle wing fastener ( not 
a top edge 32a , side edge 32b , bottom edge 32c , jamb edge shown in the figures ) is attached to each of the two ends 22a 
34 , or either one of the broad side surfaces of door 2. In some and 22b of elastic cord 14 to secure the ends to door 2 and 
examples , the connections between corner recesses 6a and be held in position . The toggle wing fastener can comprise 
6b and the two protruding frame corners 12a and 12b absorb 65 toggle wing members that are in a radially expanded posi 
the shock of impact forces exerted on a component of the tion at rest . The toggle wing members can be moved into a 
door hinge assembly 24 . radially contracted position upon exertion of a force against 
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the toggle wing members . For example , the toggle wing frame 10b via elastic cord 14. Doors 2a and 2b are illustrated 
members are contracted upon insertion of the toggle wing in a closed position with corner recesses ba and 6b receiving 
fastener into passage openings 4a or 4b . In some embodi- the two protruding frame corners 12a and 12b . Door 2a 
ments , the toggle wing fastener , comprising toggle wing comprises a door handle 48. Door 2b comprises a door knob 
members in a contracted state , has a diameter that is less than 5 46. In some examples , door 2 and door frame 10 further 
the diameter of passage openings 4a or 4b . Upon insertion comprise one or more magnets each , configured to serve as through passage openings 4a and 4b , the toggle wing a magnetic door closure . In some cases , door 2 further members move to a radially expanded position thereby defines an opening ( not shown in the figures ) , extending securing the two ends 22a and 22b of elastic cord 14 to door through both of the broad side surfaces 28a and 286 , which 2 . 
FIG . 5 shows a back view of door hinge assembly 24 in serves as door opening mechanism . For example , a child can 

a fully assembled state with door 2 closed . Elastic cord 14 place a hand through the opening of door 2 while door 2 is 
in a closed position and further open door 2 by grabbing an extends across the back side surface of jamb brace 18 , 

through hinge holes 16a and 16b , as shown in FIG . 5. Hinge edge of the opening and pulling door 2 open . 
holes 16a and 16b are aligned vertically along the length of 15 While a number of examples have been described for 
jamb brace 18. Furthermore , hinge holes 16a and 16b are illustration purposes , the foregoing description is not 
aligned horizontally with passage openings 4a and 4b at the intended to limit the scope of the invention , which is defined 
broad side surface 28b of the door 2 , as shown in FIG . 5 . by the scope of the appended claims . There are and will be 
FIG . 6 illustrates the connection of elastic cord 14 with other examples and modifications within the scope of the 

door frame 10 and door 2 in more detail . Elastic cord 14 is 20 following claims . 
in a tensioned state when the door is in a closed or open 
position . In operation , door hinge assembly 24 can be What is claimed is : 
installed as follows . Elastic cord 14 extends sequentially 1. A door hinge assembly , comprising : 
through a first of the two hinge passages 8a and 8b ( not a door frame defining a frame opening and a jamb at one 
shown in FIG . 6 ) and through a first of two passage openings 25 side of the frame opening , the jamb including two 
5a and 5b ( not shown in FIG . 6 ) at walls 11a and 11b located frame corners protruding into the frame opening and a 
at jamb edge 34. Next , elastic cord 14 extends through a first jamb brace connecting the two frame corners across the 
of two door recesses 9a and 9b . Then , elastic cord 14 extends frame opening , the jamb brace defining two spaced 
sequentially through a first of the two hinge holes 16a and apart hinge holes therethrough ; 
16b and across the jamb brace 18. Next , elastic cord 14 30 a door movable to selectively provide access through the 
extends sequentially through a second of the two hinge holes frame opening , the door comprising two broad side 
16a and 16b , through the first of two door recesses 11a and surfaces connected by door edges including a jamb 
11b , and through a second of the two passage openings 5a edge , the door defining : 
and 5b jamb edge 34. Lastly , elastic cord 14 extends two corner recesses configured to receive the two 
through the second of the two hinge passages 8a and 8b . protruding frame corners of the jamb ; and 

Referring next to FIGS . 7A and 7B , FIG . 7B is a cross- two hinge passages , each hinge passage extending from 
section on line 36 of FIG . 7A . FIG . 7B illustrates the a respective passage opening at the jamb edge to a 
position of elastic cord 14 when door 2 is in a closed respective passage opening at one of the broad side 
position , as shown in FIG . 7A . One of the two ends 22a of surfaces of the door ; and 
elastic cord 14 sits within one of the two passage openings 40 an elastic cord connecting the door to the door frame , 
4a at one of the broad surfaces of door 2. FIG . 7A further the cord extending sequentially through a first of the 
illustrates one of the two ends 22a as comprising a knot 42 two hinge passages , through a first of the two pas 
such that knot 42 prevents the elastic cord 14 from sliding sage openings at the jamb edge , through a first of the 
through one of the hinge passages 8a . In some embodiments , two hinge holes , across the jamb brace , through a 
knot 42 at the two ends 22a and 22b of the elastic cord 14 45 second of the two hinge holes , through a second of 
prevents the elastic cord 14 from sliding through one of the the two passage openings at the jamb edge , and 
hinge holes 16a and 16b . In some examples , passage open through the second of the two hinge passages . 
ings 4a and 4b at one of the broad side surfaces of door 2 are 2. The door hinge assembly of claim 1 , wherein the corner 
smaller than the diameter of knot 42 at the two ends 22a and recesses receiving the two protruding frame corners of the 
22b of the elastic cord 14. In some cases , passage openings 50 jamb prevent the door from disconnecting from the door 
5a and 5b at jamb edge 34 are smaller than the diameter of frame upon impact . 
knot 42 the two ends 22a and 22b of the elastic cord 14 . 3. The door hinge assembly of claim 1 , wherein the hinge 
In some cases , hinge holes 16a and 16b are smaller than the passages allow a relief for the elastic cord to move between 
diameter of knot 42 at the two ends 22a and 22b of the an open door position and a closed door position . 
elastic cord 14. In some arrangements , the two ends 22a and 55 4. The door hinge assembly of claim 1 , wherein a first end 
22b of the elastic cord 14 are knotted after the elastic cord and a second end of the elastic cord are secured to the door 
14 is installed , as previously described . In some cases , the and held in position by a first knot and a second knot . 
two ends 22a and 22b of the elastic cord 14 are hidden inside 5. The door hinge assembly of claim 4 , wherein the first 
passage openings 4a and 4b at one of the broad surfaces of knot and the second knot are hidden inside the passage 
door 2 . 60 openings at one of the broad side surfaces of the door . 
FIG . 8 illustrates a childhood toy 44 comprising the door 6. The door hinge assembly of claim 5 , wherein the 

hinge assemblies of the disclosure . Childhood toy 44 com- passage openings at one of the broad side surfaces of the 
prises side surfaces 40a and 40b . Side surface 40a comprises door are smaller than a diameter of the first knot and the 
a door frame 10a that further defines a frame opening . Door second knot . 
2a is attached to door frame 10a via elastic cord 14. 65 7. The door hinge assembly of claim 1 , wherein a first end 
Similarly , side surface 40b comprises a door frame 10b that and a second end of the elastic cord are secured to the door 
further defines a frame opening . Door 2b is attached to door and held in position by an adhesive . 
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8. The door hinge assembly of claim 1 , wherein the elastic 

cord is in a tensioned state when the door is in a closed or 
open position . 

9. The door hinge assembly of claim 1 , wherein the elastic 
cord facilitates a pivotal motion of the door about a hinge 5 
axis . 
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